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Fahad AL Mohammed. The Detailed Design Documentation of Apartment Building. 
This thesis focus on designing main parts of residential building from civil vision, main 
Support structures, civil works. 
 
In addition, the mission includes: 
 
- Demolition part - in this case knowing the steps of the operation 
    Preparing, in the time of operation and finishing, 
- Reconstruction part - in this part should have steps about The possibility of knowing the 
loads that I will calculate and know the size, weight and type of beam 
 
And how to put it in a position and protect the building from indiscriminate demolition or 
Cracking. 
 
However, the primary stages during construction process are mentioned and discussed in 
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LIST OF USED MARKING 
 
FAST Fakulta stavební 
Kg Kilogram 
kPa Kilopascal 
MPa Mega Pascal 
KN                                 kilo newton 
KN/𝑴𝟐                          kilo newton per square meter kilo newton 
KG/𝑴𝟐                          kilo gram per square meter kilo newton 
qk                                   Live load 
gk                                   dead load 
@                                    Per 
AS                                  Area steel 
VED                               shear force 
MED                              bending moment 
m         Meter 
m2 Square Meter 
m3 Cubic Meter 
mm Millimeter 
      Thickness 
   Partial factor 
     Degree 
    Internal friction angle of soil 
   Density 
   Stress 
      Soil deformation module  
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A – COVER REPORT 
A.1 Identification data 
A. 1.1 
a) The name of the building 
Residence building 
b) Place of construction 
The building is located in the Czech Republic - Ostrava – poruba. 
In front of the residential building to the east and south buildings belonging to technical    
university of Ostrava - faculty of civil engineering. 
c) Subjects of project documentation 
                                                     SO 01 residence flats 
    SO 02 Infrastructure systems 
                                                     SO 3 Technical process   
A. 1.2 Builder data 
a) Name, surname and place of residence 
A.1.3 & B.1 
b) Name, surname, business name, company ID, if assigned, place of business (physical 
person)... 
c) Business name or company name, if applicable, address, registered office (legal 
entity) … 
A. 1.3 Data on the Joint Documentation Processor 
a) Name, surname, business name, company name, if assigned, place of business 
(natural person doing business) or business name or name, company ID, address of the 
registered office) 
Fahad AL Mohammed (processor) 
Student FAST VŠB-TU Ostrava, Faculty of Civil Engineering, field of study 3607T016 
Industrial and Building Constructions. 
                        mail: Falhamoy@gmail.com 
                        Tel: 00420773104625 - 00966503454316 
Ing. Jiří Teslík, Ph.D. (Head of the diploma thesis) 
b) Name, surname of the principal designer, including the number under which he / 
she is enrolled in the register of authorized persons led by ČKAIT with marked 
field, or authorization specialization 
This part is not included in this thesis‘s mission 
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A.2 The division of buildings into buildings and technical and 
technological facilities 
             Classification of diploma thesis on individual building objects:  
SO 01 residence flats 
            SO 02 Infrastructure systems 
      SO 3 Technical processes 
The subject of the thesis is only building objects SO 01 and SO 03. Infrastructure systems 
Are not subject of the diploma thesis. 
A.3 List of inputs 
The input for the thesis: 
- Diploma Thesis Assignment 
- Requirements of the master's thesis Ing. Jiří Teslík, Ph.D. 
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B – SUMMARY TECHNICAL REPORT 
B. 1 Description of the construction area 
a) characteristics of the territory and building plot, built-up areas and unconstructed 
areas, conformity of the proposed building with the nature territory, the existing 
utilization and the built-up areas, 
The building Area 336.54 m2 locates at In front of the residential building to the east and 
South. 
Buildings belonging to technical university of Ostrava - faculty of civil engineering in  
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b) List and conclusions of completed surveys and analysis (geological survey, 
hydrogeological survey, building-historical survey etc.), 
- To design the shallow foundation and to meet the assigned requirements, the geotechnical 
model of the bearing soil has to be defined. This is obtained by assembling data and 
information from geotechnical investigations as summarized for this example through the 
following steps: 
1. The soil profile is taken from the borehole log; 
2. CPTu soil in situ testing gives cone and frictional resistances and the pore pressures with 
depth; 
3. Normalized cone resistance Qt and Friction Ratio Fr are used to classify the different soil 
deposits. 













(Figure2):  cross section of ground level layers [refrence2]. 
 
- Groundwater level: 2.5m from the ground’s surface. 
- Radon: The whole is designed (see B.2.10) 
- Surveys of structures and surroundings: 
Before construction, make sure that there are no problems or changes in the nature of the 
land on which construction is planned 
- Traffic vibration: 
Before the construction process to ensure the distance and volume of traffic density from the 
place of the construction process to be there taking care and prohibition in the 
construction work that does not affect anything 
- Quality test of foundations: 
Examination of the foundations before the construction process to find out the amount of 
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c) Existing protection and safety zones 
The building is not located in existing protection and safety zones. 
d) Position relative to flood area, undermined area etc., 
The building is not located in position relative to flood area, undermined area etc., 
e) Effect of the construction on surrounding buildings and lands, surroundings 
protection, the effect of the construction on the drainage conditions in the area, 
There are some conditions that affect the surrounding buildings such as pits, shadows, 
Sunset direction and sunrise but this part is attached with the attached files. 
f) Requirements for sanitation, demolition, tree felling, 
Demolition works required see D.1.1. 
g) Requirements for maximum appropriation of the agricultural land fund or land 
intended for forestry purposes (temporary / permanent), 
This part is not included in this thesis’s mission. 
h) Territorial technical conditions (especially the possibility of connecting to the 
existing transport and technical infrastructure), 
See drawing layout – foundation plan and section 
B. 2General description of the building 
B. 2.1 Purpose of building use, basic capacities of functional units 
a) New construction or change of completed building; in the case of a change of the 
building, the data on their current state, the conclusions of the construction 
technical, eventually the structural-historical survey and the results of the static 
assessment of the supporting structures, 
This new residential building is divided into three sections: 
 
Part I: Infrastructure of the building where it is designed according to the     standards and is 
the foundations of the load-bearing walls and floors and insulation of all kinds, whether 
water or air or isolate radon 
 
Part II: The first, second and third floor are apartments of load-bearing walls and floors, 
ceiling and walls of the composite and the bearing walls are concrete The composite wall 
is also designed of bricks 
 
Part III: On the third floor there is a green roof consisting of several insulation and water 
channels for drainage. 
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b) Purpose of building use, basic capacities of functional units, 
- Plan purpose: The apartment building locates at the cross street, the location is near with 
some companies and schools. The building is a long-term strategy for solving 
accommodation issues and bringing utilities to the neighborhood. 
- Basic fountains: 
+ First floor: Storage rooms, two flat apartments. 
+ Second floor: Four flat apartment. 











(Figure3):  building envelope of floors.  
B. 2.2 General urban and architectural solution 
a) Urbanism – territorial regulation, composition of the spatial solution, 
This part is not included in this thesis’s mission. 
b) Architectural solution – composition of the shape solution, material and color 
solution. 
➢ Apartment space: 
 
- In this residential building almost all apartments are designed similar in space and storage 
This project contains 9 comfortable apartments with an area 62.83𝑚2 , 62.3𝑚2 
- With regard to the work proposed in the expansion of the second floor, there is a change 
so that two apartments will be merged to be one apartment with area 125.66 𝑚2 . 
 
➢ Living room: 
- In this project all living rooms have been designed with approximately one area 
4.0X4.9m with high 2.75m   
- All living rooms have a large window dimensions 3.0X1.2m 
- The living room has a kitchen area which is comfortable to can move. 
➢ Dining Rooms: 
There is in this residential building space in living room to have space for dining. 
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The kitchen area it's in the living room and the dimension of this space 2.6X1.6 m. 
➢ Storage and utility space: 
In this apartment building each apartment is provided storage rooms divided into fifty 
-  Each apartment has an external storage room on the first floor at the entrance 
With area 3.47𝒎𝟐. 
-  Each apartment also has an internal storage room and was designed on 
Two areas 5.58𝒎𝟐 and 3.78𝒎𝟐. 
➢ Sustainable construction: 
There are two important sources of resources for use in the construction and operational 
phase. The construction phase includes the use of materials, such as concrete, steel, brick, 
insulation materials, etc. The production of these materials requires the use of large 
amounts of energy. This type of energy is called "embodied energy," the amount of 
energy consumed to extract, purify, process, transport and manufacture any substance.  
➢ Material Selection: 
Attached with layout drawings. 
B. 2.3 General operational solution, production technology 
The residential building is designed for comfort and living over a fairly long term and there 
is no need for public operation. 
B. 2.4 Barrier-free building use 
 
I have taken into consideration people with special needs by providing them with two more 
parking spaces and also a slanting pier at the entrance to the building. 
 
- It was taken into consideration the parking allocated for people with special needs 
to be with an allowed space and also be close to the main entrance of the building 
so that the two parking 
Each position has width 3.9m to be sufficient to move absolutely free. 
 
- The entrance to the main building is designed with a 9% slope with Stainless 
Railings so that the person who needs it can be used to access the main entrance. 
 
- The 1.8m wide elevator is designed to be able to enter a unit or with facilities 
 
- Design of main doors and room doors 
The bathrooms also have space so that the person can move from the chair 
allocated to the toilet completely free in all apartments that have been designed 
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B. 2.5 Safety in use of the building 
a) Building solution, 
- Fire protection: This part is not included in this thesis’s mission. 
- Occupant safety and health: This part is not included in this thesis’s mission. 
b) Structural and material solution, 
See part D.1.1 – a) Technical report 
c) Mechanical resistance and stability. 
This part is not included in this Thesis’s mission. 
B. 2.6 Basic characteristics of technical and technological equipment 
a) Technical solution, 
See part D.1.1 – a) Technical report 
b) List of technical and technological equipment. 
This part is not included in this Thesis’s mission. 
B. 2.7 Fire safety solution 
a) Division of buildings and objects into fire cells, 
This part is not included in this Thesis’s mission. 
b) Calculation of fire risk and determination of the degree of fire safety, Fire resistance 
of external wall, ceilings, roof, internal walls 
This part is not included in this Thesis’s mission. 
c) Evaluation of proposed building structures and building products including 
requirements for increasing fire resistance of building structures, 
This part is not included in this Thesis’s mission. 
d) Evaluation of evacuation of persons including evaluation of escape routes, 
This part is not included in this Thesis’s mission. 
e) Evaluation of standoff distances and definition of fire hazard area, 
This part is not included in this Thesis’s mission. 
f) Provision of required amount of fire water or other extinguishing agent including 
the distribution of internal and external supply points, 
This part is not included in this Thesis’s mission. 
g) Evaluation of the possibility of fire fighting (access roads, fire fighting roads), 
This part is not included in this Thesis’s mission. 
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h) Evaluation of the technical and technological equipment of the building 
(distribution pipelines, air-conditioning equipment), 
This part is not included in this Thesis’s mission. 
i) Assessment of the requirements for securing the building by fire safety devices, 
This part is not included in this Thesis’s mission. 
j) Scope and manner of deployment of alert and safety signs and tables. 
This part is not included in this Thesis’s mission. 
B. 2.8 Principles of energy management 
a) Criteria for the thermal technical assessment, 
- Internal temperature: 20°C, humidity 50%, 
- External temperature: -15°c, humidity 85%. 
b) Energy performance of the building, 
- Heat transfer coefficient of the structure: 
+ Ceiling: U = 0.119 W/m2K 
+ External walls: U = 0.200 W/m2K 
+ Ground Floor: U = 0.200 W/m2K 
c) Assessing the use of alternative energy sources. 
      This part is not included in this Thesis’s mission. 
B. 2.9 Hygienic requirements for buildings, requirements for work and 
communal environment 
The main regulations relating to health and safety on construction sites are the following: 
Act No. 183/2006, the Building Act 
Act No. 262/2006, the Labour Code 
Act No. 309/2006, the Ensuring Further Health and Safety at Work Act Act No. 258/2000, 
the Public Health Protection Act 
Regulation No. 591/2006, providing for Requirements for the Protection of Health and 
Safety on construction sites. 
Legislation also regulates the conditions (relating to health and safety) for employees that 
Work in the premises after the completion of construction. 
a) Water supply: 
It is connected in the apartment building that you designed 
His water is extended from the water source closest to the site connected to the main source 
Of the city. 
The water has been extended under the stairs in this project 
Pipework is installed: In a roof space, under a timber floor, below a concrete slab. 
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Point of entry into the building: Garage and laundry and include an accessible isolating 
valve, line strainer and pressure limiting valve. 
Water heating system: Using electrical and solar heat source; Locating centrally to reduce 
the length of pipe runs to fixtures because longer pipe runs require more water to be 
drawn off before hot water is discharged. Install a separate point-of-use water heater for 
fixtures that are more than 10 m from the main water heater. 
Noise prevention: Avoid running pipes over or near bedrooms and living areas. 
    Pipe materials and specifications: Copper, polyethylene (PE), and cross-linked 
polyethylene (PEX). The pipes used in a building must not contaminate potable water 
supply, and must be suitable for the water pressure, flow rate and temperature of water 
they will be carrying. 
b) Wastewater: 
Wastewater system connects to the city sewerage system through pipes. Pipe sizing and 
Gradient: Diameter for a drain is 250 mm with 1:60 gradient. 
The tank is designed to collect rain water from the surface and store the water needed 
- Water needed by the building: pumped into the building 
- Excess water: is drained to a checkpoint close to the building and then discharged to the 
  Soil. 
c) Lighting: 
The lighting is designed according to sunlight and daylight Get as many hours as possible 
The windows are designed according to the standards that provide the most benefit from 
Natural light 
Consideration was given to connecting the entire building with electrical lighting. 
d) Heating: 
Heat source in the apartment building: 
Natural source - the sun 
Another source - electricity and central heating. 
e) Ventilation: 
- Active ventilation: Exhaust hoods in bathrooms and kitchens 
- Passive ventilation: It is a natural source through the windows distributed on all rooms as 
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B. 2.10 Protection of the building against the negative effects of the external 
environment 
a) Protection against penetration of radon from the subsoil, 
Design the insulation against random from subsoil for this new building: Type of 






The room volume:  𝑉=3.8 ∙ 4.8 ∙2.75= 50.16 𝑚3  
The total contact area: 𝐴= 18.24  𝑚2  
Ratio: 𝑉/𝐴= 50.16/18.24 =2.75 m   
The air exchange rate:  
Coupled window: 1200 x 600 mm  
𝐿= (1.2+0.6) =1.8 𝑚 – length of joints of window  
𝑖𝐿𝑉=1.4 𝑚2  ∙𝑠−1 ∙10−4 ∙𝑝𝑎−0.67                                            (Figure4):  the room length 
𝐵=8 𝑃𝑎0.67 
(Normal landscape, unprotected building, 
  Standing alone)  








 =0.20 ℎ−1 
2. The highest permissible radon exhalation rate  
 







 =16.5 Bq/𝑚2h 
 
3. The design:                                                                                               
 




 =  √
18∙10−12
2.1∙10−6





 = 2.93∙10−3∙arcsinh 
7.0∙2.93∙10−3∙0.00756∙50000
16.5
= 0.46𝑚𝑚  
 




b) Protection against stray currents, 
This part is not included in this Thesis’s mission.
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c) Protection against technical seismicity, 
This part is not included in this Thesis’s mission. 
d) Protection against noise, 
Airborne sound insulation: RW 53 dB  
External construction: RW = 57dB [reference3] 
The residential building is designed according to the standards 
From that point of view must mention the types of noise 
External noise: from traffic, road works, some cases close to construction or demolition. 
Internal noise: from some steps people inside the building, washing machine, some elevator 
cases 
e) Flood protection precautions. 
The building is not in flood area. 
B. 3 Connection to technical infrastructure 
a) Technical infrastructure connecting places, 
See part D.1.1 – a) Technical report 
b) Connecting dimensions, power capacities and lengths. 
See part D.1.1 – a) Technical report 
B. 4 Transport solutions 
a) Description of the transport solution, 
This part is not included in this Thesis’s mission. 
b) Connection of the area to the existing transport infrastructure, 
The residential building is connected to the main street (Průběžná) 
By opening a sub-street from the main street leading to the parking of the building that was 
Designed and shown in the drawings (see drawing landscape). 
c) Transport at rest, 
Parking is designed according to the permissible standards 13 normal parking 
2.6mX5.5m 
Two parking for people with special needs with larger space according to the 
Permissible standards 3.6mX5.5m. 
d) Walking and cycling trails. 
This part is not included in this Thesis’s mission. 
B. 5 Vegetation solutions and related landscaping 
a) Landscaping, 
This part is not included in this Thesis’s mission. 
b) Used vegetation elements, 
A green roof is designed to provide a healthy and complete 
 Environment for the building and its residents(see attachment page). 
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c) Biotechnological precautions. 
This part is not included in this Thesis’s mission. 
B. 6 Description of the effects of construction on the environment and its 
protection 
a) Effect of the construction on the environment – air, noise, water, waste and soil, 
There are NO effects to the environment. 
b) Effect of the construction on nature and landscape (tree protection, protection of 
memorable trees, protection of plants and animals etc.), preservation of ecological 
functions and links in the landscape, 
One side of the trees will be removed due to the presence of trees overlooking the   street at 
the construction site. 
c) Effect of the construction on the Natura 2000 system of protected areas, 
There is NO effect to the environment. 
d) Proposal taking into account the conditions of the conclusion of the detective 
procedure or EIA opinion, 
The construction does not require an Environment Impact Assessment – EIA. 
e) Proposed protection and safety zones, range of restrictions and conditions of 
protection under other legislation. 
This part is not included in this thesis’s mission. 
B. 7 Protection of the population 
This part is not included in this thesis’s mission. 
B. 8 Principles of construction organization 
a) Needs and consumption of decisive media and masses, their ensuring, 
This part is not included in this thesis’s mission. 
b) Site drainage, 
The soil in the site is permeable. 
c) Connecting the site to the existing transport and technical infrastructure, 
This part is not included in this thesis’s mission. 
d) Effect of the construction on surrounding buildings and lands, 
This part is not included in this thesis’s mission. 
e) Protection of the surroundings of the building and requirements for related 
sanitation, demolition, tree felling, 
This part is not included in this thesis’s mission. 
f) Maximum appropriation of land for the site (temporary / permanent), 
This part is not included in this thesis’s mission. 
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g) Maximum quantities produced and types of waste and emissions during 
construction, their disposal, 
This part is not included in this thesis’s mission. 
h) Balance of earthworks, requirements for the supply or deposition of soils, 
This part is not included in this thesis’s mission. 
i) Environmental protection during construction, 
This part is not included in this thesis’s mission. 
j) Principles of safety and health at work on site, assessing the need for job and safety 
superintendent under other legislation, 
Requirements for sanitation: 
- Work on the necessary equipment in factories and provide the necessary equipment for 
   Prevention such as fire extinguishers. 
- Tests periodically by specialized technicians. 
- In the event of a fire must be made of fireproof partitions that do not contain any windows, 
  And this to  
  Prevent the transmission of fire to other places. 
- Ensure the safety of all devices and machinery in the factory, and the work of periodic 
  Inspection and Maintenance immediately. 
- The appropriate lighting must be available for work. 
- Take care to prevent heat, noise, etc. 
- Maintain storage and safety rules to maintain products.. 
k) Arrangements for the barrier-free use of the affected buildings, 
The building has been designed to cope with possible special needs (see B.4). 
l) Principles for transport engineering precautions, 
This part is not included in this thesis’s mission. 
m) Determination of special conditions for construction (construction work in 
operation, precautions against the effects of the external environment during 
construction etc.), 
This part is not included in this thesis’s mission. 
n) process of construction, decisive partial deadlines. 
This part is not included in this thesis’s misson. 
 
C. Layout drawings 
Attached drawings. 
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D. Documentation of objects and technical and technological 
equipment 
D1 Documentation of building or engineering object 
D1.1 Architectural-construction solutions 
a) Technical report: 
➢ Apartment space: 
 
- In this residential building almost all apartments are designed similar in space and storage 
This project contains 9 comfortable apartments with an area 62.83𝑚2 , 62.3𝑚2 
- With regard to the work proposed in the expansion of the second floor, there is a change 
so that two apartments will be merged to be one apartment with area 125.66 𝑚2 . 
 
➢ Living room: 
- In this project all living rooms have been designed with approximately one area 
4.0X4.9m with high 2.75m   
- All living rooms have a large window dimensions 3.0X1.2m 
- The living room has a kitchen area which is comfortable to can move. 
➢ Dining Rooms: 
There is in this residential building space in living room to have space for dining. 
➢ Kitchen: 
The kitchen area it's in the living room and the dimension of this space 2.6X1.6 m. 
➢ Storage and utility space: 
In this apartment building each apartment is provided storage rooms divided into fifty 
-  Each apartment has an external storage room on the first floor at the entrance 
With area 3.47𝒎𝟐. 
-  Each apartment also has an internal storage room and was designed on 
Two areas 5.58𝒎𝟐 and 3.78𝒎𝟐. 
➢ Sustainable construction: 
There are two important sources of resources for use in the construction and operational 
phase. The construction phase includes the use of materials, such as concrete, steel, brick, 
insulation materials, etc. The production of these materials requires the use of large 
amounts of energy. This type of energy is called "embodied energy," the amount of 
energy consumed to extract, purify, process, transport and manufacture any substance.  
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➢ Material Selection: 
Attached with layout drawings. 
 
b) List of working stages: 
 
b.1)   Preparing of site: 
 
Step1: Collect the Right Materials for the Job 
Before you start demolition, make sure you have all the necessary 
Tools and safety gear on-hand.  
                                    
    Tools and Equipment Needed to Remove a Wall and Safety Gear: 
- Reciprocating Saw 
- Sledgehammer 
- Pry Bar 
- Hammer 
- Stud Finder 
- Electric Drill 
- Utility Knife 
- Safety Glasses 
- Work Gloves 
- Respirator Mask 
- Drop Cloths 
- Materials Needed to Patch Your Ceiling and Floor Post-Wall Removal 
- Drywall 
- Drywall Compound 
- Drywall Tape  
- Drywall Screws 
- 2x2 Inch Wood Strips 
- Man removing wall wearing respirator mask. 
 
Step 2: Prepare for the Demolition:  
Prepare the rooms on both sides of the wall you are removing. Knocking down a wall will 
create a lot of dust and debris. Protect the rest of your home by taking the following 
precautions: 
- Lay down a tarp or a sheet of plywood over the floor. Plywood will better protect 
hardwood, ceramic tile or other fragile flooring types. 
- Cover vents in both rooms using plastic sheeting and tape to prevent dust being blown 
throughout your house. 
- Use a plastic sheeting and tape to create a partition between any other rooms. 
- Cover windows with plastic sheeting to protect them from any flying debris. 
- Remove doors, door trim and baseboards. Follow this baseboard removal guide if you’re 
hoping to reuse them in another project. 
- Remove paint by Scrape, where you have to scrape the exfoliated parts of the old paint, 
using the scraper, where it is in a corner and then hit the wall lightly from several sides 
around the place of peeling. 
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b.2)   Temporary support: 
 
• Temporary support in position to removing: 
Replace the support that the wall knocking down is giving and this is usually done using a 
reinforced steel beam joist (RSJ). This beam is installed in the ceiling to support the floor 
or roof above. 
 
To install a beam in an existing bearing wall, there are all sorts of tricks and methods. If it is 
an interior wall, there is a cool way to install a beam without building any temporary 
support walls. 
 
- Need to have access to both sides of the wall into which the beam is going to be placed. 
All that you do is simply install half of the beam at a time. You make 5cm deep notches 
at the top of one side of the wall and slide the beam into this recess. Add the king studs at 
each end of the beam that run from top plate to bottom plate. You then add the jack studs 
next to the king studs. 
 
- These framing members actually support the load from the beam. If the rough opening of 
the new beams is185cm or less, you generally only need one jack stud at each end. Once 
all of this is in place and the jack studs are solidly supported from beneath, you can take 
out the remaining old notched wall studs as the weight of the wall will be carried by the 
one half of the beam that is secure and in place. 

















          (Figure5) jacks used in temporary support wall [refrence4].
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• Temporary wall support : 
To be under the safety designed the wall support in this case there is different way to build it  
And have to choose material in this case I choose same material steel beam joist (RSJ).  
- To distribute the load to the temporary wall supports have to knowing the distance to 
build this wall. 
- The distance in usually it is 60- 100 cm away from the load bearing wall removal  
- Generally your temp wall should be no further away than 1/3rd of the total span of the 
joist. 
Its mean span is 3.1 m so it's mean the distance between the loads bearing wall  
And the temporary support wall is 1.03 m or 103 cm. 
- Designed to be lumber plates up of joist under ceiling 5X10 cm to protect and distribute 
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- When you started laying the temporary wall 
There must be a tool to distribute the load from the ceiling to this tool under this tool the 
load is distributed over the joists equally.  
- This tool was designed by Timber under this design was selected the following: 
- BSH beams use: 
- Construction with big lengths, load and low weight. 
- Building construction where stability is important. 
- Use in interior and exterior with high requirement on aesthetics. 
- In combination of nature timber and technology of production is possible to use this 























(Figure7): dimensions for BSH beams [refrence5].  
 
- Upper the joist and under the roofing: 100 x 100mm 3.0m BSH beams. 
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        (Figure 9): distribute load to temporary support wall. 
 
 
• Yellow color is the load bearing wall have to remove it  
• Blue color is the places of joist in temporary support wall.  
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b.3)   Demolition:  
- Use utility knife to score the paint and caulk between the wall and the ceiling and the 
surrounding walls. 
- Grab sledgehammer and create a small starter hole between studs. Use a stud finder if 
don’t know where the studs are located. 
- Insert the reciprocating saw into the starter hole and cut out a large rectangle of drywall 
between studs. This will make your project neater and easier than breaking drywall into 
small pieces with the sledgehammer. 
- The process of demolishing the wall from the top from under the distance to the presence 
of days to the bottom 
- Pull out and dispose of insulation if you encounter it. It’s unlikely that interior walls will 
contain insulation. 
- Repeat this process until all drywall on the first side of the wall is removed. 
-  Use saw to repeat the process on the drywall on the other side of the wall. 
 
 


























(Figure 10): demolition load bearing wall. 
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-  When the laying of the temporary wall begins we will remove the material  
Above the concrete layer the purpose of removal and transfer of the load directly from 
The upper floor to the concrete layer to avoid any Problems associated with the intolerance 
of insulation or tiles designed. 
 
- The material will be remove it from ceiling is : 
- GLASTEK 40 SPECIAL MINERAL 4mm 
- bottom XSP insulation with 170mm thickness 
- Concrete flooring thickness 70mm 
- XSP Insulation thickness 40mm 
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                      b.4)   Permanent support: 
 
The load has been taken into consideration and therefore on this basis the beam is designed 
So the steel beam is UPN 200 3.15X0.200X0.075m from both side of the wall 
- Transport of steel beam can be from the window nearest the site of demolition to easy 
can move it by trolley 
- When the beam under the load bearing wall can be easily rise it to the right position 
In which have a space in both sides cause the actually distance of beam is 3.1 m  
But designed 25 cm for one side to can input the beam and after support the beam from 
Bottom with brick wall. 
 
 












(Figure 12): replace steel beam to the place supporting. 
 
 
- Before set the steel beam in the position designed cement mortar 50mm 
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b.5)   Finishing stage: 
         
 step1: removing 
  
- Above the steel beam, we dry pack the small gaps up to the first floor support 
with a semi dry, strong 2:1 cement mixture. This is compacted into the gaps 
between the beam and the first floor. 
 
- After curing for 24hrs, the support props can be removed surrounding the support 
beam, leaving the two steel joists in place under the support beam for a further 
24hrs. 
 
- After the 24hr curing process all steel joist props can be removed and the beam 
bares the weight of the first floor. 
 
- Remove all dirt and all broken materials from the demolition process  
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Step2: Repair Ceiling and Floor 
 
- Patch the Ceiling Where the Wall Was Removed 
 
- Insert wood strips across the hole so they lay in the ceiling to bridge the gap. 
Screw both ends of each strip to the existing ceiling with the drill to make sure 
they are secure.   
 
- Cut a piece of drywall a quarter of an inch smaller than the hole and secure it to 
the strips using screws. 
 
- Spread drywall compound around the edges of the patched hole. Push drywall 
tape into the wet compound, then add another layer of compound and smooth it 
out.  
 
- Repeat this process to patch the wall depending on the placement of the wall you 
removed. 
 
- After finishing this process, the beam is wrapped with a hardened wooden pallet, 
which can then be painted. 
 
- Return the material removed which removed to install the temporary support wall 
from the ground so that we can fill or return the same materials If they were 
carefully removed. (See figure11) 
 
- Re-paint all parts that have been added with full paint for the wall and ceiling so 
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Self weight hs=180 mm 
25 KN𝒎−𝟑 
4.5        
1.35 
6.08 
Ceramic 48.8 kg/𝒎𝟐 0.488 1.35 0.65 
Insulation EXP 0.97 kg/𝒎𝟐 0.1 1.35 0.013 
Clay tile with 
Mortar 
107.42 1.05 1.35 1.41 
Variable load  2.5 1.5 3.75 
Not load bearing 
S.R 
 3.0 1.35 4.5 
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(Figure16): The demolition part  
 
 
- The demolition operation will be in second floor so in the case we have to 
calculate two floors. 


































VŠB – Technická univerzita Ostrava 
Fakulta stavební 
Katedra pozemního stavitelství 
Vedoucí bakalářské práce: Ing. Jiří Teslík, Ph.D. 


















(Figure 18): The disturbed load of two floors 
 







(Figure 15): The disturbed load of one floor 
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E.2 Beam design in the middle: 
Simply supported beam design-rectangular: 
• Design beam as rectangular reinforcement concrete beam : 
- Material: 
 
Concrete characteristics Strength,       fck = 30 N/mm² 
Steel characteristics Strength,             fyk= 500 N /mm² 




h=3300 / 12 = 275               - minimum of d = 350 mm  
b=0.4 x 275 = 110                so try to use b x h = 200 x 500 mm 
 
- Durability fire board and requirement: 
 
Minimum cover regards to fire           cimin = asd– Ф Links - Ф bars /2 
                                                                       = 40 - 8 – 20/2 = 22 mm  
 
Allowance in design for deviation ΔC dev. normal cover Cnom: 
                                                            Cnom = Cmin + ΔC dev = 22 + 10 = 32 mm   
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(Figure26): the depth of slab. 
- Loads: 
  
VA   3.75 x (4.8/2 + 4.8/2) = 18 KN/m ----qk 
 
PA   4.8 x 0.18 x 25 = 21.6 KN/m  
        0.2 x 0.5 x 25 = 2.5 KN/m    
 
- Designation: 








(Figure27): the distribution load. 
- Bending moment:  






















) ---> 24.1 KN/m -> gk 
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d= 500 – 35 – 8 -20/2 = 447 mm 
 
Mu = 0.168 x fck x b x d²  
       = (0.168 x 30 x 200 x 447²) / 106  
       = 201.4 KN .m 
 
 
So no need compression reinforcement. 
 








  = 0.067 <  K bal= 0.168 
 






Z= 0.93 d = 0.93 x 447 
 









 = 448.16  
 
Approximately 449 mm² 
 
So Use  2@ 18 
 
- Minimum and Maximum : 
As min= 0.0015 b X d= 135 mm² 
 
As max= 0.04 ×b× h= 4000 mm² 
 (Figure29): the distances of beam. 
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- Shear : 
V= w L/ 2= 
59.54 ×3.3
2
 = 98.3 KN 
Concrete Strut Capacity: 
 
𝑉𝑅.d max=  




At θ = 45 = 
0.36 𝑋 200 𝑋 30(1−30/250)
cot 45+tan 45
 = 950 KN 
 
At θ = 22 = 
0.36 𝑋 200 𝑋 30(1−30/250)
cot 22+tan 22
= 655 KN 
 
 VE < 𝑉𝑅d max cot θ = 2.5 there for θ = 22
  0 
 VE < 𝑉𝑅d max cot θ = 1 
 
- Shear Links : 
A𝑠 𝑤/𝑠 =𝑉𝐸𝑑 /0.78 fyk d cosθ  = 0.513 𝑉𝐸𝑑/ fyk d 
 
                                                   = 
0.513 𝑥 983 𝑥 10 3
500∗447
 = 0.225 
 
Use link 2 ϕ 8 / 𝑚\ 
 
Asw= 101 mm     min 5 ϕ 8 
 
Spacing s = Asw /0.225 = 101/0.225 = 448.8 = 450 mm 
 
Max.spacing = sv max = 0.75 x d =  336 mm< 450 mm  
 
so use 300 mm 
 
- Additional longitudinal reinforcement (Additional tensile force) 
 
  
Ftd = 0.5 x 𝑉𝐸𝑑 x cotθ = 0.5 x 98.3 x  10
 3 x 2.5  
                                   
                                     = 122.8 KN 
 
- Additional tension force reinforcement.  
 
As = Ftg/0.87 Fyk = (122.8 x  10 3) / (0.87 x 500) = 283 mm²  
 
Use 1@20 As = 314 mm²  
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                                                (Figure30): the reinforcement of beam. 
- Deflection : 
Percentage of required tension reinforcement : 
 
ƿ =As𝑟𝑒𝑞 / b X d = 449 / (200 x 447)  
                              
                             = 0.0051 
 




2x 10−3=  30
1
2 x 10−3= 0.0054 
 
Factor for structural system , K= 1.0 
 
ƿ0= 0.0054 > ƿ = 0.0051    ---> increase As  
   
                                              Use 2@20   As = 628  
 
ƿ = 628 / 200 x 447  
   
  = 0.0070 > ƿ0 = 0.0054 ---> OK 
 






 x √30 x  √
0
0.0070
  ] 
           
             = 17.5 ----> basic span-effective depth ratio  
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Modification factor of steel area provided: 
 
-Tension = As𝑝𝑟𝑜𝑣 / As𝑟𝑒𝑞 = 628 / 449 = 1.39 < 1.5 
 
Therfore allowable span effective depth (1/d) allowable :  
 
(1/d) actual = 17.5 x 1.39 = 24.47 
 
Actual span effective depth (1/d) actual  
1/d actual = 3300 / 447 = 7.38 
 
1/d allowable = 17.5 > 1/d actual = 7.38  
 
1/d allowable > 1/d actual -> ok 
 
- Cracking : 
 
Limiting crack width Wmax = 0.3 mm 

















 = 950.4 N/mm²  
 
Max Allowable bar spacing = 200 mm 
 
Actual bar spacing, s    = [h - 2(C nom) – 2 (ϕ Links)] / 2 
   = [200 – 2 (8) – 2 (35) – 20]/2 
   = 47 mm 
 



















VŠB – Technická univerzita Ostrava 
Fakulta stavební 
Katedra pozemního stavitelství 
Vedoucí bakalářské práce: Ing. Jiří Teslík, Ph.D. 

























     
 
Ϭ+ −⁄  < fyd 
                   (Figure31): the distances of steel beam. 
 
 
Choosing UPN 200 
  
𝐼𝑌┌┐= 148 X 10
−8 𝑚4  
 
No need to calculate  
 
𝐼𝑋 [ = 1910 X 10
−8 𝑚4                        




For 𝐼𝑋 [  :    Ϭ = 
𝑀𝐸𝑑
𝐼[ ] 
 x  
ℎ
2
                                                      







                          
                        = 0.21 MPA ≤ Eyd 
                        = 212303.6 KPa 
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210 X 106 X( 2 X 1910 X 10−8)
   
 
                 = 
[KN] [m] 
[KPa] [ 𝑚4 ]
   
                     
                    = 0.011 m  
                     







  = -> 0.01375 m 
                
                -----> 13.75mm ≥ 11.46 mm    




- Eventually all loads spread over one beam were considered 
 
- It will take into account all calculations but the design is converted from one beam to two 
beams. 
-  Two beams are designed to place each of the easel walls that was previously destroyed 
    To have the result in two beam in each hand 
 
- In the following page (E.3) all the loads were taken into consideration and one beam was 
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Ϭ+ −⁄  < fyd 
                   (Figure33): the distances of steel beam. 
 
 
Choosing UPN 260 
  
𝐼𝑌┌┐= 317 X 10
−8 𝑚4  
 
No need to calculate  
 
𝐼𝑋 [ = 4820 X 10
−8 𝑚4                        




For 𝐼𝑋 [  :    Ϭ = 
𝑀𝐸𝑑
𝐼[ ] 
 x  
ℎ
2
                                                      







                          
                        = 192.84 MPA ≤ Eyd 
                        = 19284 KPa 
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210 X 106 X( 2 X 4820 X 10−8)
   
 
                 = 
[KN] [m] 
[KPa] [ 𝑚4 ]
   
                     
                    = 0.0109 m  
                     







  = -> 0.01375 m 
                
                -----> 13.75mm ≥ 10.9 mm    
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E.4 Connection of profiles: 
 
- Since we have UPN 260 we have to treat each sector as one beam 

















(Figure36): the welded position in section. 
 
 
- The connection is designed so that it is soldering by adding pieces of iron per half meter 
along the beam. 
- A piece of steel is designed to be 10 cm and works to connect the sector to the other so 
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List of attachment: 
 
1. Certificate of building: 
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3. Teplo of assessment: 
A. External wall:  
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A three-floor residential building with load-bearing walls 
I designed the three floor individually and also included the foundations and location 
Also it is important what I have learned here that the site serves daylight and sunlight 
The building was also isolated before implementation of radon emissions 
And you make a certificate of efficiency for the building so that it is very good to use 
So that both the interior designs are under the system and the code is external as well 
 
 
• It was taken into consideration that the third floor should include a green roof 
for the convenience of the population and also serve the theory of sustainable 
buildings 
 
• Demolition work was also done internally in the building so that these works 
are under control and do not affect the calculations of loads or rooms and the 
demolition process in a sequential and regular 
 
• A reconstruction plan for the demolished places has been made so that some 
details have changed in terms of places 
Example: changing the kitchen and bathroom 
 
• Also re-load loads that affect the building in two similar ways, but was relied 
on the safest and easiest way to implement and economically better: 
 
1. The first method so that the distributed load is loaded on one beam in the 
middle 
2. The second method, which was recently adopted so that there are two beams in 
the place where the demolition was done so that the process of replacing the 
wall bearing the loads to the beam 
 
• Demolition and reconstruction The idea is to merge two apartments into one 
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